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(54) METHOD AND DEVICE FOR INSPECTING WIRE HARNESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To securely detect even the defect in 
connection that the contact pressure is low although an electric 
connection is made. 

SOLUTION: By this inspecting method, connector parts 1 8 to 20 of a wire 
harness 17 to be inspected which have the connector parts 18 to 20 at 
both the ends are connected to connector parts 14 to 1 6 of wire 
harnesses 12 and 13 for continuity inspection and while a current is 
supplied to the wire harness 1 7 to be inspected through the wire 
harnesses 1 2 and 1 3, vibration or a shock is applied to the wire harness 
17 to be inspected; and a continuity/momentary break detecting circuit 
22 detects whether or not the current has a momentary break, thereby 
inspecting a defect in the connection of the wire harness 1 7. 




-24 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 



http://wwwl9Jpdl.ncipi.gojp/PAl/result/detail/main/wAAAzKaiOFDA413033356Pl.htm 



10/4/05 



Searching PAJ 



Page 2 of 2 



converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAzKaiOFDA413033356Pl.htm 



10/4/05 



JP,,2001-033356,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] The inspection approach of the wire harness characterized by inspecting the faulty connection of said 
inspected wire harness by connecting with the connector area of flow checking wire harness said connector area of the 
inspected wire harness which has a connector area to both ends, impressing vibration or an impact to said inspected 
wire harness, and detecting the existence of the hits of said current at that time where a current is passed to said 
inspected wire harness through said flow checking wire harness. 

[Claim 2] The support means which supports the inspected wire harness which has a connector area to both ends, The 
flow checking wire harness connected with the connector area of said inspected wire harness, A current supply source 
means to supply a current to said inspected wire harness through said flow checking wire harness, Vibration / an impact 
impression means to impress vibration or an impact to said inspected wire harness where a current is passed to said 
inspected wire harness with this current supply source means, Test equipment of the wire harness characterized by 
having flow / a hits detection means to detect the existence of the hits of said current at the time of impression of the 
vibration or the impact to said inspected wire harness. 

[Claim 3] Said vibration / impact impression means are test equipment of the wire harness according to claim 2 
characterized by being a thing including the loudspeaker which emits an acoustic wave to said inspected wire harness, 
and a signal generation means to supply the signal of predetermined frequency to this loudspeaker. 
[Claim 4] Said signal generation means is test equipment of the wire harness according to claim 3 characterized by 
being what carries out the sweep of the frequency of the signal supplied to said loudspeaker. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inspection approach of wire harness and equipment which detect 
especially the poor contact of a connector area certainly about the inspection approach of wire harness and equipment 
with which the connector area was formed in both ends. 
[0002] 

[Description of the Prior Art] With the wire harness which connects between the electric equipment articles of an 
automobile etc., a faulty connection may be woken up by deformation of the connection terminal of a connector area. 
For example, since the male terminal 4 will have predetermined contact pressure and it will be contacted between the 
piece 2 of a spring of the female mold terminal 1, and the piece 3 of induction if there is no deformation in the female 
mold terminal 1 of a connector area as shown in drawing 9 (a), the faulty connection who mentioned above is not 
produced. However, if a certain deformation is in the piece 2 of a spring of the female mold terminal 1 of a connector 
area as shown, for example in drawing 9 (b), Clearance delta will be formed between the piece 2 of a spring and the 
piece 3 of induction, and the male terminal 4, or although a clearance is not formed, it will become inadequate [ the 
contact pressure to the male terminal 4 of the female mold terminal 1 ], and poor contacts, such as hits of a connector 
area, will occur. This is an example of a poor contact, in addition the poor contact by poor sticking by pressure of a 
terminal and an electric wire also exists. 

[0003] It is in the condition which connected inspected wire harness and flow checking wire harness, and he supplies a 
current to said inspected wire harness through flow checking wire harness, and was trying to inspect by observing the 
switch-on conventionally about the poor contact of such wire harness. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the inspection approach of the conventional wire harness 
mentioned above, when deformation of a female mold terminal is large and contact for a male terminal is severed 
completely, it is effective, but since the flow can be taken only by contact pressure being small when deformation of a 
female mold terminal is small, a poor contact is certainly undetectable. Moreover, it can say that it is the same about 
poor sticking by pressure of a terminal. 

[0005] This invention aims at offering the inspection approach of wire harness and equipment certainly detectable also 
about a faulty connection who is low, although it was made in view of such a point and connects electrically. 
[0006] 

[Means for Solving the Problem] The inspection approach of the wire harness concerning this invention is 
characterized by inspecting the faulty connection of said inspected wire harness by connecting with the connector area 
of flow checking wire harness said connector area of the inspected wire harness which has a connector area to both 
ends, being in the condition which passed the current to said inspected wire harness through said flow checking wire 
harness, impressing vibration or an impact to said inspected wire harness, and detecting the existence of the hits of said 
current at that time. 

[0007] Moreover, the test equipment of the wire harness concerning this invention The support means which supports 
the inspected wire harness which has a connector area to both ends, The flow checking wire harness connected with the 
connector area of said inspected wire harness, A current supply source means to supply a current to said inspected wire 
harness through said flow checking wire harness, Vibration / an impact impression means to impress vibration or an 
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impact to said inspected wire harness where a current is passed to said inspected wire harness with this current supply 
source means, It is characterized by having flow / a hits detection means to detect the existence of the hits of said 
current at the time of impression of the vibration or the impact to said inspected wire harness. 

[0008] Although it connects electrically since he is trying to inspect the faulty connection of inspected wire harness by 
impressing vibration or an impact to inspected wire harness, and detecting the existence of the hits of the current at that 
time, where a current is passed to inspected wire harness according to this invention, faulty connections when the 
contact pressure is low can also detect certainly. 

[0009] In addition, as said vibration / impact impression means, the loudspeaker which emits an acoustic wave to 
inspected wire harness, and a signal generation means to supply the signal of predetermined frequency to this 
loudspeaker shall be included. In this case, the resonance frequency of a proper will be passed into the connector area 
of inspected wire harness, or other parts, respectively, and by this, the frequency of the acoustic wave outputted from a 
loudspeaker as it is that to which said signal generation means carries out the sweep of the frequency of the signal 
supplied to said loudspeaker can impress an effective vibration to each part of wire harness, and can detect a poor 
contact more certainly. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained with reference 
to a drawing. Drawing 1 is drawing showing the configuration of the wire harness test equipment concerning one 
example of this invention. On the examining table 1 1, the connector areas 14, 15, and 16 of flow checking wire harness 
12 and 13 are being fixed by the fixed means which is not illustrated. Inspected wire harness 17 is set on the examining 
table 1 1, where connector areas 18, 19, and 20 are connected to each connector areas 14, 15, and 16 of flow checking 
wire harness 12 and 13. A current is supplied to inspected wire harness 17 by the current source 21 through flow 
checking wire harness 12. This current is supervised with a flow / hits detection equipment 22 through flow checking 
wire harness 13. On the other hand, towards the examining table 1 1, a loudspeaker 23 is arranged in the state of a 
contact condition or non-contact, and the signal is supplied to this loudspeaker 23 from signal generation equipment 24. 
Vibration / impact impression means consists of this loudspeaker 23 and signal generation equipment 24. In addition, 
the foot 25 of the examining table 1 1 consists of hard members or elastic bodies with which vibration of the examining 
table 1 1 corresponding to the resonant frequency of inspected wire harness 17 18, for example, a connector area, - 20 
grades is obtained. 

[001 1] The acoustic wave from a loudspeaker 23 is transmitted to inspected wire harness 17 through the examining 
table 1 1 by supplying the signal of a predetermined frequency to a loudspeaker 23 from signal generation equipment 24 
in the condition of supplying the current to inspected wire harness 17 through flow checking wire harness 12 from the 
current source 21 as it is such a configuration. By this vibration, if a poor contact is in connector areas 18-20 or other 
parts, the so-called chattering which repeats a flow and un-flowing in that part will occur. A flow / hits detection 
equipment 22 detects this chattering, and a positive defective continuity inspection is attained. 
[0012] In addition, in order to detect the hits of the current by the lack of contact pressure, the RS flip-flop circuit 33 
which made the input of another side feed back the output of the gate circuits 3 1 and 32 as shown in drawing 2 
mutually can be used for a flow / hits detection equipment 22. After resetting the RS flip-flop circuit 33 by the reset 
signal, the input signal which severs and falls at the time of current hits is inputted as a set input signal. Thereby, if an 
instant also has the hits of a current, a hits owner signal becomes active and is fixed. In addition, also in not flowing, a 
flow / hits detection equipment 22 can detect not only the hits of a current but completely as usual. 
[0013] Drawing 3 is what inspected extent of a poor contact quantitatively, it forms the single-shot trigger circuit 42 
which outputs the pulse of constant width at the time of the standup of the RS flip-flop circuit 41 as shown by drawing 
2 , counts the output of this single-shot trigger circuit 42 with a counter 43, and displays it with a drop 44. The output 
of a single-shot trigger circuit 42 is delayed in a delay circuit 45, and is given as a reset signal of the RS flip-flop circuit 
41. According to this configuration, since the count of hits counts with a counter 43, a faulty connection's extent can be 
known by that counted value. 

[0014] The signal generation equipment 24 shown in drawing 1 outputs a signal in which a frequency carries out a 
sweep preferably. In this case, as shown in drawing 4 , an efficient vibration can be impressed to inspected wire harness 
17 by supplying a signal to a loudspeaker 23 so that the resonance frequency ft) of a proper may be passed in inspected 
wire harness 17 or examining-table 1 1 grade. 

[0015] Moreover, as shown in drawing 5 , it equips with the resonance plates 51, 52, and 53 with which resonance 
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frequency differs, respectively, connector areas 14-16 are fixed to these resonance plates 51-53, respectively, and it 
may be made to carry out the sweep of the output signal frequency to the part to which the connector areas 14-16 of the 
examining table 1 1 are connected with signal generation equipment 24. In this case, since each resonance plates 51, 52, 
and 53 will resonate in order as shown in drawing 6 , it is detectable from oscillation frequency and the hits detection 
timing in a flow / hits detection equipment 22 whether the poor contact occurred in which connector area. 
[0016] In addition, although the loudspeaker 23 using an acoustic wave and signal generation equipment 24 were used 
as vibration / an impact impression means in the above example For example, as shown in drawing 7 , the impact 
impression equipment 61 which impresses a single shot-impulse wave to inspected wire harness 17, and the signal 
generation equipment 62 which supplies a single shot to this impact impression equipment 61 are formed. It may be 
made to perform hits detection by adding an impact [ be / single shot-/ it / intermittent ] to the examining table 1 1 with 
impact impression equipment 61. In this case, the distance LI, L2, and L3 from the impact impression point P by 
impact impression equipment 61 to each connector areas 14, 15, and 16 is changed. Since a difference comes out by 
this to the time amount from impact impression timing to the hits timing in each connector areas 14-16 as shown in 
drawing 8 , it is detectable by detecting this time difference whether they are the hits by the poor contact in which 
connector areas 18-19. 
[0017] 

[Effect of the Invention] Although it connects electrically since he is trying to inspect the faulty connection of inspected 
wire harness by impressing vibration or an impact to inspected wire harness where a current is passed to inspected wire 
harness according to this invention as stated above, and detecting the existence of the hits of the current at that time, the 
effectiveness that faulty connections when that contact pressure is low can. also detect certainly is done so. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the inspection approach of wire harness and equipment which detect 
especially the poor contact of a connector area certainly about the inspection approach of wire harness and equipment 
with which the connector area was formed in both ends. 
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PRIOR ART 



Pescription of the Prior Art] With the wire harness which connects between the electric equipment articles of an 
automobile etc., a faulty connection may be woken up by deformation of the connection terminal of a connector area. 
For example, since the male terminal 4 will have predetermined contact pressure and it will be contacted between the 
piece 2 of a spring of the female mold terminal 1, and the piece 3 of induction if there is no deformation in the female 
mold terminal 1 of a connector area as shown in drawing 9 (a), the faulty connection who mentioned above is not 
produced. However, if a certain deformation is in the piece 2 of a spring of the female mold terminal 1 of a connector 
area as shown, for example in drawing 9 (b), Clearance delta will be formed between the piece 2 of a spring and the 
piece 3 of induction, and the male terminal 4, or although a clearance is not formed, it will become inadequate [ the 
contact pressure to the male terminal 4 of the female mold terminal 1 ], and poor contacts, such as hits of a connector 
area, will occur. This is an example of a poor contact, in addition the poor contact by poor sticking by pressure of a 
terminal and an electric wire also exists. 

[0003] It is in the condition which connected inspected wire harness and flow checking wire harness, and he supplies a 
current to said inspected wire harness through flow checking wire harness, and was trying to inspect by observing the 
switch-on conventionally about the poor contact of such wire harness. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Although it connects electrically since he is trying to inspect the faulty connection of inspected 
wire harness by impressing vibration or an impact to inspected wire harness where a current is passed to inspected wire 
harness according to this invention as stated above, and detecting the existence of the hits of the current at that time, the 
effectiveness that faulty connections when that contact pressure is low can also detect certainly is done so. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the inspection approach of the conventional wire harness 
mentioned above, when deformation of a female mold terminal is large and contact for a male terminal is severed 
completely, it is effective, but since the flow can be taken only by contact pressure being small when deformation of a 
female mold terminal is small, a poor contact is certainly undetectable. Moreover, it can say that it is the same about 
poor sticking by pressure of a terminal. 

[0005] This invention aims at offering the inspection approach of wire harness and equipment certainly detectable also 
about a faulty connection who is low, although it was made in view of such a point and connects electrically. 
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MEANS 

[Means for Solving the Problem] The inspection approach of the wire harness concerning this invention is 
characterized by inspecting the faulty connection of said inspected wire harness by connecting with the connector area 
of flow checking wire harness said connector area of the inspected wire harness which has a connector area to both 
ends, being in the condition which passed the current to said inspected wire harness through said flow checking wire 
harness, impressing vibration or an impact to said inspected wire harness, and detecting the existence of the hits of said 
current at that time. 

[0007] Moreover, the test equipment of the wire harness concerning this invention The support means which supports 
the inspected wire harness which has a connector area to both ends, The flow checking wire harness connected with the 
connector area of said inspected wire harness, A current supply source means to supply a current to said inspected wire 
harness through said flow checking wire harness, Vibration / an impact impression means to impress vibration or an 
impact to said inspected wire harness where a current is passed to said inspected wire harness with this current supply 
source means, It is characterized by having flow / a hits detection means to detect the existence of the hits of said 
current at the time of impression of the vibration or the impact to said inspected wire harness. 

[0008] Although it connects electrically since he is trying to inspect the faulty connection of inspected wire harness by 
impressing vibration or an impact to inspected wire harness, and detecting the existence of the hits of the current at that 
time, where a current is passed to inspected wire harness according to this invention, faulty connections when the 
contact pressure is low can also detect certainly. 

[0009] In addition, as said vibration / impact impression means, the loudspeaker which emits an acoustic wave to 
inspected wire harness, and a signal generation means to supply the signal of predetermined frequency to this 
loudspeaker shall be included. In this case, the resonance frequency of a proper will be passed into the connector area 
of inspected wire harness, or other parts, respectively, and by this, the frequency of the acoustic wave outputted from a 
loudspeaker as it is that to which said signal generation means carries out the sweep of the frequency of the signal 
supplied to said loudspeaker can impress an effective vibration to each part of wire harness, and can detect a poor 
contact more certainly. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained with reference 
to a drawing. Drawing 1 is drawing showing the configuration of the wire harness test equipment concerning one 
example of this invention. On the examining table 1 1, the connector areas 14, 15, and 16 of flow checking wire harness 
12 and 13 are being fixed by the fixed means which is not illustrated. Inspected wire harness 17 is set on the examining 
table 11, where connector areas 18, 19, and 20 are connected to each connector areas 14, 15, and 16 of flow checking 
wire harness 12 and 13. A current is supplied to inspected wire harness 17 by the current source 21 through flow 
checking wire harness 12. This current is supervised with a flow / hits detection equipment 22 through flow checking 
wire harness 13. On the other hand, towards the examining table 1 1, a loudspeaker 23 is arranged in the state of a 
contact condition or non-contact, and the signal is supplied to this loudspeaker 23 from signal generation equipment 24. 
Vibration / impact impression means consists of this loudspeaker 23 and signal generation equipment 24. In addition, 
the foot 25 of the examining table 1 1 consists of hard members or elastic bodies with which vibration of the examining 
table 1 1 corresponding to the resonant frequency of inspected wire harness 17 18, for example, a connector area, - 20 
grades is obtained. 

[001 1] The acoustic wave from a loudspeaker 23 is transmitted to inspected wire harness 17 through the examining 
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table 1 1 by supplying the signal of a predetermined frequency to a loudspeaker 23 from signal generation equipment 24 
in the condition of supplying the current to inspected wire harness 17 through flow checking wire harness 12 from the 
current source 21 as it is such a configuration. By this vibration, if a poor contact is in connector areas 18-20 or other 
parts, the so-called chattering which repeats a flow and un-flowing in that part will occur. A flow / hits detection 
equipment 22 detects this chattering, and a positive defective continuity inspection is attained. 
[0012] In addition, in order to detect the hits of the current by the lack of contact pressure, the RS flip-flop circuit 33 
which made the input of another side feed back the output of the gate circuits 3 1 and 32 as shown in drawing 2 
mutually can be used for a flow / hits detection equipment 22. After resetting the RS flip-flop circuit 33 by the reset 
signal, the input signal which severs and falls at the time of current hits is inputted as a set input signal. Thereby, if an 
instant also has the hits of a current, a hits owner signal becomes active and is fixed. In addition, also in not flowing, a 
flow / hits detection equipment 22 can detect not only the hits of a current but completely as usual. 
[0013] Drawing 3 is what inspected extent of a poor contact quantitatively, it forms the single-shot trigger circuit 42 
which outputs the pulse of constant width at the time of the standup of the RS flip-flop circuit 41 as shown by drawing 
2 , counts the output of this single-shot trigger circuit 42 with a counter 43, and displays it with a drop 44. The output 
of a single-shot trigger circuit 42 is delayed in a delay circuit 45, and is given as a reset signal of the RS flip-flop circuit 
41. According to this configuration, since the count of hits counts with a counter 43, a faulty connection's extent can be 
known by that counted value. 

[0014] The signal generation equipment 24 shown in drawing 1 outputs a signal in which a frequency carries out a 
sweep preferably. In this case, as shown in drawing 4 , an efficient vibration can be impressed to inspected wire harness 
17 by supplying a signal to a loudspeaker 23 so that the resonance frequency fO of a proper may be passed in inspected 
wire harness 17 or examining-table 1 1 grade. 

[0015] Moreover, as shown in drawing 5 , it equips with the resonance plates 51, 52, and 53 with which resonance 
frequency differs, respectively, connector areas 14-16 are fixed to these resonance plates 51-53, respectively, and it 
may be made to carry out the sweep of the output signal frequency to the part to which the connector areas 14-16 of the 
examining table 1 1 are connected with signal generation equipment 24. In this case, since each resonance plates 5 1, 52, 
and 53 will resonate in order as shown in drawing 6 , it is detectable from oscillation frequency and the hits detection 
timing in a flow / hits detection equipment 22 whether the poor contact occurred in which connector area. 
[0016] In addition, although the loudspeaker 23 using an acoustic wave and signal generation equipment 24 were used 
as vibration / an impact impression means in the above example For example, as shown in drawing 7 , the impact 
impression equipment 61 which impresses a single shot-impulse wave to inspected wire harness 17, and the signal 
generation equipment 62 which supplies a single shot to this impact impression equipment 61 are formed. It may be 
made to perform hits detection by adding an impact [ be / single shot-/ it / intermittent ] to the examining table 1 1 with 
impact impression equipment 61. In this case, the distance LI, L2, and L3 from the impact impression point P by 
impact impression equipment 61 to each connector areas 14, 15, and 16 is changed. Since a difference comes out by 
this to the time amount from impact impression timing to the hits timing in each connector areas 14-16 as shown in 
drawing 8 , it is detectable by detecting this time difference whether they are the hits by the poor contact in which 
connector areas 18-19. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the wire harness test equipment concerning one example of this 
invention. 

[Drawing 2] It is the circuit diagram of the important section of the flow / hits detection equipment in this equipment. 
[Drawing 3] It is the circuit diagram showing other examples of the said flow / hits detection equipment. 
[Drawing 4] It is drawing showing the relation between the output frequency of signal generation equipment, and the 
resonance frequency of wire harness to this equipment. 

Prawing 5] It is drawing showing the configuration of the wire harness test equipment concerning other examples of 
this invention. 

Prawing 61 It is drawing showing the resonance frequency of each part for explaining actuation of this equipment. 
Prawing 7] It is drawing showing the configuration of the wire harness test equipment concerning the example of 
further others of this invention. 

Prawing 8] It is a timing chart for explaining actuation of this equipment. 

Prawing 9] It is the sectional view showing the important section configuration of the connector area of inspected wire 
harness. 

Pescription of Notations] 

1 [ - Flow checking wire harness, 14-16, 18-20 / - A connector area, 17 / - Inspected wire harness, 21 / - A current 
source, 22 / ~ A flow / hits detection equipment 23 / 24 A loudspeaker, 62 / ~ Signal generation equipment, 51-53/- 
- A resonance plate, 61 / -- Impact impression equipment. ] ~ A female mold terminal, 4 - A male terminal, 11-12 
The examining table, 13 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 8] 




[Drawing 7] 
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